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壳和铁核组成，其中高电子密度的铁核 (黑色球状体) 位于蛋白壳 (白色球空腔)
的中心区域。选用基质辅助激光解吸电离飞行时间质谱( MALDI-TOF-MS)技术
直接分析牡蛎铁蛋白亚基类型，进一步确认该铁蛋白确实由单类型亚基组成，分
子量为 19871.042 Da，认为这一特性不同于由 H 和 L 亚基类型组成的哺乳动物
铁蛋白。释放铁动力学研究表明，牡蛎铁蛋白含铁量相对较低，每分子铁蛋白仅
含有 166 个铁原子，明显低于哺乳动物铁蛋白，但铁释放规律和趋势却与哺乳动


































































Ferritin is a kind of protein containing iron that exists in most organisms, its major 
functions are storing and releasing iron. Now, many research institutes in the world 
have reported their research work on exploring the physical and chemical properties 
and cloning and expression the subunits of ferritins in mammals. However, in 
shellfish research field, few research reports have been reported about the structure 
and functions of ferritin in shellfish, especially in oyster. This paper first mainly 
introduces the preparation of ferritin from visceral mass in oysters, then we certify 
that ferritin of oyster is consisted of single type of subunit by SDS-PAGE approach, 
and the molecular weight of which is approximate 20kDa, and the result of PMF 
verifies that the protein extracted is oyster ferritin. Transmission electron microscope 
( TEM ) is applied for observation of the structure of ferritin, in the micrograph of 
TEM, the iron core ( the black ball ) with high electronic density is localated in the 
center of the protein shell ( the cavity of the white ball ) of oyster ferritin. Matrix 
auxiliary laser desorption ionization time-of-flight mass spectrometry 
(MALDI-TOF-MS) is applied to analyze the type of oyster subunits directly, and the 
results of analysis further confirm that oyster ferritin comprises only one type of 
subunit, which is different from other types of ferritin in mammals consisted by H and 
L subunits. The accurate molecular weight of its subunit is 19871.042Da. The result 
of iron release reaction indicate that the iron content of oyster ferritin is much lower 
than ferritins in mammals, approximately 166 molecules of iron per molecular ferritin. 
However, the law of oyster ferritin iron release reaction is similar with that for 
mammal ferritins. That is to say, the kinetics curve of iron release reaction has 
inflection point at 43min, the two stages before and after the reflection point fit the 
kinetics equation of the first-order law. 
To reveal the structure and functions of oyster ferritin and its functions can be 
applied to some fields, such as environmental monitoring and biological medicine. In 















ferritin, and further study its primary structure, secondary structure and tertiary 
structures, furthermore, we have discussed the complexation capacity, number, and 
stability between the subunits of oyster ferritin and CDDP. We discovered that per 
molecular ferritin subunit can complex with 22.9 CDDP with the help of ICP-MS 
approach. The combined ferritin subunit- CDDP complex can provide important 
scientific grounds for exploring ferritin anti-cancer medicines and their clinical 
application, the novel drugs can reduce drug-resistance for CDDP. In addition, we 
found that the mRNA expression level has increased obviously under the stress of 
cadmium. Furthermore, the result of western blotting indicated that cadmium can 
induce the expression of ferritin in oyster, therefore, the mRNA expression of oyster 
ferritin can be a novel nucleic acid marker for monitoring the pollution level and 
harmfulness of cadmium pollution in sea. to be the biomarker monitoring cadmium 
pollution in sea. Finally, we found that the mRNA expression level of ferritin 
increases obviously after being infected with vibrio in oyster, therefore, we think that 
one of the functions for oysters increase ferritin expression is to take part in 
anti-bacteria process. Therefore, the mRNA of oyster ferritin can also be nucleic acid 
marker for breeding highly anti-bacterial oyster varieties, which plays an important  
role in reducing the risk of oyster breeding and improving breeding production. Hence, 
the novel nucleic acid marker has potential value for application, which is expected to 
produce highly economic and social benefits. 
 








































成，其截面图如图 1 A 所示，铁蛋白三维结构如图 1B 所示，结构相对比较简单。
蛋白质壳从亚基构成上来说通常是由 24 个亚基按一定的排列方式组合而成。少




















图 1 铁蛋白结构 
Fig.1 The structure of ferritin 
A：模式图，B：三维结构图 
       A:  Mode map , B: The map of three dimentional structure 
从铁蛋白亚基的种类上来看，一般认为在进化上较低等的生物含有一种类型
的亚基，而进化上较高等的生物则含有两种类型的亚基，少数生物还含有三种类
型的亚基，即 H、L 和 M 亚基[13,14]。例如，细菌铁蛋白( bacteriaL ferritin)和鲨
鱼肝铁蛋白( liver ferritin of shark, SLF ) 均由单类型亚基组成[15,16]。而哺乳动物
铁蛋白蛋白壳多由 H 和 L 两种类型亚基组成[17]。细菌铁蛋白的一大特征是其
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